The metachromatic agar-diffusion (MAD) microslide technique was adapted for quantitative assay for staphylococcal thermonuclease in heterogeneous systems, such as milk and broth. When an enzyme-containing solution was placed in a well cut in the agar, a bright pink halo was obtained. The diameter of the pink zone of hydrolysis was related to time and temperature of incubation and to nuclease concentration. Concentrations of nuclease as low as 0.005 ,ug/ml and as high as 2.0 ,ug/ml were conveniently determined after 3 hr at 37 C.
Of methods available for assay of deoxyribonuclease activity (3-6, 8, 9) , only the procedures using methyl green (5, 6, 8) are directly applicable with impure systems. The methyl green methods require a highly polymerized deoxyribonucleic acid (DNA) substrate. For opaque systems, only the disc-agar-diffusion methyl green procedure (8) and the HCl-flooding technique (4) , as modified by Jarvis and Lawrence (3), are available. The latter method is limited by interference from proteins.
The well-agar-diffusion method described in this paper is convenient, simple, inexpensive, and rapid. Low-cost, standard equipment is used; a highly polymerized DNA is not required; and quantitatively reproducible results are obtainable with impure, opaque systems that contain high concentrations of protein.
The method is based on the metachromatic effect of agar and DNA in Toluidine Blue (7) . Hence, the method is designated as the metachromatic agar-diffusion (MAD) microslide technique. Measurements of the diameters of zones of DNA hydrolysis were related to the enzyme activity of a known staphylococcal nuclease standard by using brain heart infusion (BHI) broth and homogenized whole milk as diluents. Several parameters which may influence the nuclease reaction were investigated. ,ug/ml); duration of incubation (four levels: 1, 2, 3, 4 hr); and incubation temperature (two levels, 25 and 37 C). For each time and temperature of incubation, MAD slides were set up containing each of the nine concentrations of enzyme in duplicate. To accommodate larger zones of reaction, exception was necessary for incubation at 37 C for 4 hr-the nine levels of enzyme were distributed in two MAD slides. The slides were numbered in the order in which they were filled and were evaluated in the same order after incubation.
MATERIALS AND METHODS
To determine the effect of salt and pH levels, triplicates of BHI broths containing various levels of enzyme (0.005 to 2.0 gg/ml) were adjusted to three salt concentrations (0.5, 5.0, 10.0% NaCl) and three ASSAY FOR STAPHYLOCOCCAL NUCLEASE pH values (pH 4.5, 7.5, 9.5) by using NaOH and HCl solutions. The wells were filled as described above and incubated for 3 hr at 37 C.
For the assay of staphylococcal nuclease in milk, seven levels of enzyme concentration (0.1 to 1.0 jsg/ml) were added to homogenized whole milk and subsequently placed in the wells of the MAD slide in triplicate and incubated for 3 hr at 37 C. This experiment was repeated 1 week later.
The data obtained from these factorial experiments were analyzed by the methods of Snedecor and Cochran (10) .
RESULTS
The statistical analysis ( The impact of change in concentration was essentially linear-note F = 6 for deviation from linearity, as compared with F = 18,000 for linear evaluation (Table 1) . This is graphically illustrated in Fig. 1, a (10) .
Deviation from linearity was decidedly favored by increased periods of incubation. The effect was most pronounced beyond 3 hr (Fig.  2) The noninterference of pH and salt levels in the BHI broth may be attributed to the small size of the samples (ca. 3 jditers) applied to the wells and the well-buffered, high pH (9.0) of the MAD reagent.
The assay of the nuclease in milk demonstrates that neither protein nor opacity of the experimental material interferes with the measurements. Our technique therefore eliminates the need for the additional manipulations of extraction and purification.
The method is suitable for the rapid, routine screening of large numbers of samples by a single laboratory worker. Moreover, the MAD reagent is so stable that slides may be dried and preserved for documentation, thereby eliminating the necessity for a photographic record. The method is also amenable to automation by using an automatic zone-size reader (1, 2) .
It should also be noted that the technique is applicable to the assay of other deoxyribonucleases such as pancreatic deoxyribonuclease I and streptococcal deoxyribonucleases (Lachica and Hoeprich, unpublished data).
